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（Freidenreich and Volek, 2012; Gleeson et al., 2004; 





















HRR（heart rate reserve） の60％ の 運 動 習 慣 に よ
り感冒症状の発症頻度は減少すると報告されている
（Pedersen and Hoffman-Goetz, 2000）．マウスを対
象とした実験でも定期的な運動習慣は，感染症や腫
瘍増殖に対する抵抗力が増加すると報告されている








調査した研究であり（Pedersen and Hoffman-Goetz, 
































































































































































Table 1. Exercise checklist
Figure 1. The schedule of exercises and blood samplings
Shown is the schematic outline of the experiment.　The participants were divided into 2 groups, namely the 
exercise and control groups.　The exercise group was assigned to undergo a 4-week exercise training program.　
First blood sample collections were conducted before and after the first transient exercise.　Then, after the 
4-week exercise period, second blood sample collections were conducted at the same time point as in the previous 
collections.
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Table 2. Information of participants
Figure 2. The leg and arm power of the participants in the exercise and control groups
To determine the leg and arm power differences between the exercise and control groups, the power of extension 
and flexion of both the knee and elbow were measured as leg and arm power.　A : The power of knee extension 
and flexion in the exercise and control groups with or without the 4-week training.　The black and white bars 
indicate the exercise and control groups, respectively.　The Y-axis represents the power of the percentage of own 
weight.　B : The power of elbow extension and flexion in the exercise and control groups with or without the 
4-week training.　The black and white bars indicate the exercise and control groups, respectively.　The Y-axis 
represents the power of the percentage of own weight.
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Table 3. Mean maximum heart rate during the acute exercise
Table 4. Leukocyte counts before the 4-week training period








Table 6. Leukocyte counts after the 4-week training period
































































徐々に明らかになってきている（Inoue et al., 2015; 
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